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(54) Valve assembly for an injection valve and injection valve

(57)  Theinvention relates to a valve assembly for an
injection valve and to an injection valve.

Valve assembly (11) for an injection valve (10), com-
prising an inlet tube (12), a valve body (14) including a
central longitudinal axis (L), a valve body shell (16) being
arranged radially outside the valve body (14) and the inlet
tube (12) and being designed to mechanically couple the
valve body (14) to the inlet tube (12), wherein the inlet
tube (12), the valve body (14), and the valve body shell
(16) comprise a common cavity (18) with a fluid inlet por-
tion (42) and a fluid outlet portion (40), a valve needle
(20) axially movable in the cavity (18), the valve needle
(20) preventing a fluid flow through the fluid outlet portion
(40) in a closing position and releasing the fluid flow
through the fluid outlet portion (40) in further positions,
and a housing (39) being designed to take up an actuator
unit (36) for the actuation of the valve needle (20). The
inlet tube (12), the valve body shell (16) and the housing
(39) are formed as a one-piece part.
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Description

[0001] Valve assembly for an injection valve and injec-
tion valve

[0002] The invention relates to a valve assembly for
an injection valve and to an injection valve.

[0003] Injection valves are in wide spread use, in par-
ticular for internal combustion engines where they may
be arranged in order to dose the fluid into an intake man-
ifold of the internal combustion engine or directly into the
combustion chamber of a cylinder of the internal com-
bustion engine.

[0004] Injection valves are manufactured in various
forms in order to satisfy the various needs for the various
combustion engines. Therefore, for example, their
length, their diameter and also various elements of the
injection valve being responsible for the way the fluid is
dosed may vary in a wide range. In addition to that, in-
jection valves may accommodate an actuator for actuat-
ing a needle of the injection valve, which may, for exam-
ple, be an electromagnetic actuator or a piezo electric
actuator.

[0005] In order to enhance the combustion process in
view of the creation of unwanted emissions, the respec-
tive injection valve may be suited to dose fluids under
very high pressures. The pressures may be in case of a
gasoline engine, for example, in the range of up to 200
bar and in the case of diesel engines in the range of up
to 2000 bar.

[0006] The object of the invention is to create a valve
assembly and an injection valve which can be manufac-
tured easily and with low costs.

[0007] These objects are achieved by the features of
the independent claims.

[0008] According to a first aspect the invention is dis-
tinguished by a valve assembly for an injection valve,
comprising an inlet tube, a valve body including a central
longitudinal axis, a valve body shell being arranged ra-
dially outside the valve body and the inlet tube and being
designed to mechanically couple the valve body to the
inlet tube. The inlet tube, the valve body and the valve
body shell comprise a common cavity with a fluid inlet
portion and a fluid outlet portion. The valve assembly
comprises a valve needle axially movable in the cavity.
The valve needle prevents a fluid flow through the fluid
outlet portion in a closing position and releases the fluid
flow through the fluid outlet portion in further positions.
The valve assembly further comprises a housing being
designed to take up an actuator unit for the actuation of
the valve needle. The inlet tube, the valve body shell and
the housing are formed as a one-piece part.

[0009] This hasthe advantage thatthe number of com-
ponents of the valve assembly can be kept small. Fur-
thermore, the number of processing steps during the
manufacturing of the valve assembly can be kept small.
Additionally, laser welding, in particular hermetical weld-
ing, for the assembly of the inlet tube, the valve body
shell and the housing is not necessary. Therefore, the

10

15

20

25

30

35

40

45

50

55

costs for the manufacturing process can be kept small.
The one-piece-part of the inlet tube, the valve body shell
and the housing can be manufactured by a metalinjection
molding process or a high density sintering process and
the number of machining process steps can be kept
small. Consequently, the valve assembly can be proc-
essed with low costs. Additionally, the one-piece-part of
the inlet tube, the valve body shell and the housing en-
ables an excellent magnetic flux distribution of the elec-
tro-magnetic actuator unit.

[0010] According to a second aspect the invention is
distinguished by an injection valve with an actuator unit
and a valve assembly according to the first aspect of the
invention. The actuator unit is coupled to the valve as-
sembly in a manner that the valve assembly is operable
by the actuator unit.

[0011] Exemplary embodiments of the invention are
explained in the following with the aid of schematic draw-
ings. These are as follows:

Figure 1 an injection valve with a valve assembly in
a longitudinal section view, and

Figure 2 an enlarged view of a longitudinal section
of a part of the valve assembly.

[0012] Elements of the same design and function that
appear in different illustrations are identified by the same
reference character.

[0013] Aninjectionvalve 10 thatis in particular suitable
for dosing fuel to an internal combustion engine compris-
es in particular a valve assembly 11.

[0014] The valve assembly 11 comprises an inlet tube
12. Furthermore, the valve assembly 11 comprises a
valve body 14 with a central longitudinal axis L and a
valve body shell 16. The valve body shell 16 is arranged
radially outside the valve body 14 and the inlet tube 12.
The valve body shell 16 is mechanically coupling the
valve body 14 to the inlet tube 12.

[0015] A common cavity 18is arranged in the inlettube
12, in the valve body 14 and in the valve body shell 16.
The cavity 18 takes in a valve needle 20 and an armature
22. The valve needle 20 is axially movable in the cavity
18. The armature 22 is axially movable in the cavity 18.
[0016] A calibration spring 24 is arranged in a recess
26 which is provided in the inlet tube 12. The calibration
spring 24 is mechanically coupled to the armature 22.
The armature 22 forms a seat for the calibration spring 24.
[0017] The armature 22 has a recess 28. The valve
needle 20 is in contact with an inner surface of the arma-
ture 22. The inner surface of the armature 22 can guide
the valve needle 20 in the recess 28 of the armature 22
in axial direction.

[0018] A filter element 30 is arranged in the inlet tube
12 and forms a further seat for the calibration spring 24.
[0019] In a closing position of the valve needle 20 it
sealingly rests on a seat plate 32 by this preventing a
fluid flow through at least one injection nozzle 34. The
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injection nozzle 34 may be, for example, aninjection hole.
[0020] The injection valve 10 is provided with an actu-
ator unit 36 that is preferably an electro-magnetic actu-
ator. The electromagnetic actuator unit 36 comprises a
coil 38, which is preferably arranged inside a housing 39
and is overmolded. Furthermore, the electro-magnetic
actuator unit 36 comprises the armature 22. The inlet
tube 12, the valve body shell 16, the housing 39 and the
armature 22 are forming an electromagnetic circuit.
[0021] The cavity 18 has a fluid outlet portion 40 which
is arranged near the seat plate 32. The cavity 18 has a
fluid inlet portion 42 which is arranged in the inlet tube
12. The fluid outlet portion 40 is in hydraulic communi-
cation with the fluid inlet portion 42.

[0022] A step 44 is arranged in the valve body 14. An
armature spring 46 is arranged in the cavity 18 axially
between the step 44 of the valve body 14 and the arma-
ture 22. Preferably, the armature spring 46 is a coil spring.
The armature spring 46 is supported by the step 44 in
the valve body 14. The armature spring 46 forms a sup-
port element for the armature 22.

[0023] The inlet tube 12, the valve body shell 16 and
the housing 39 are formed as a one-piece part. By this,
the former three individual components inlet tube 12,
valve body shell 16 and housing 39 are substituted by a
single component. This has the advantage that the
number of components of the valve assembly 11 and
consequently, the total number of components of the in-
jection valve 10 can be reduced.

[0024] Furthermore, the number of assembling steps
in the manufacturing process can be limited. By this the
costs of the injection valve 10 can be kept small.
[0025] The one-piece component of the inlet tube 12,
the valve body shell 16 and the housing 39 can be man-
ufactured by metal injection molding, high density sinter-
ing or partially by a machining process. Consequently,
as no machining process or only a small amount of a
machining process is necessary, the valve assembly can
be manufactured with low costs. Furthermore, as the inlet
tube 12, the valve body shell 16 and the housing 39 are
forming a one-piece part, no laser welding between the
single processes, in particular no hermetic welding, is
necessary.

[0026] Furthermore, the one-piece partofthe inlettube
12, the valve body shell 16 and the housing 39 allows a
very good magnetic flux distribution in the valve assembly
11 as there are no interfaces between the inner tube 12,
the valve body shell 16 and the housing 39.

[0027] In the following, the function of the injection
valve 10 is described in detail:

The fluid is led from the fluid inlet portion 42 through
the filter element 30 in the recess 26 towards the
fluid outlet portion 40.

[0028] The valve needle 20 prevents a fluid flow
through the fluid outlet portion 40 in the valve body 14 in
a closing position of the valve needle 20. Outside of the
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closing position of the valve needle 20, the valve needle
20 enables the fluid flow through the fluid outlet portion
40.

[0029] Inthe case when the electro-magnetic actuator
unit 36 with the coil 38 gets energized the actuator unit
36 may affect an electro-magnetic force on the armature
22. The armature 22 is attracted by the actuator unit 36
with the coil 38 and moves in axial direction away from
the fluid outlet portion 40. The armature 22 takes the
valve needle 20 with it via the armature spring 46. Con-
sequently, the valve needle 20 moves in axial direction
out of the closing position. Outside of the closing position
of the valve needle 20 a fluid path between the valve
body 14 and the valve needle 20 at the axial end of the
injection valve 10 facing away from of the actuator unit
36 is formed and fluid can pass through the injection noz-
Zle 34.

[0030] Inthe case when the actuator unit 36 is de-en-
ergized the calibration spring 24 can force the valve nee-
dle 20 to move in axial direction in its closing position. It
is depending on the force balance between the force on
the valve needle 20 caused by the actuator unit 36 with
the coil 38 and the force on the valve needle 20 caused
by the calibration spring 24 whether the valve needle 20
is in its closing position or not.

Claims

1. Valve assembly (11) for an injection valve (10), com-
prising

- an inlet tube (12),

- a valve body (14) including a central longitudi-
nal axis (L),

- a valve body shell (16) being arranged radially
outside the valve body (14) and the inlet tube
(12) and being designed to mechanically couple
the valve body (14) to the inlettube (12), wherein
the inlet tube (12), the valve body (14), and the
valve body shell (16) comprise a common cavity
(18) with a fluid inlet portion (42) and a fluid outlet
portion (40),

- avalve needle (20) axially movable in the cavity
(18), the valve needle (20) preventing a fluid flow
through the fluid outlet portion (40) in a closing
position and releasing the fluid flow through the
fluid outlet portion (40) in further positions, and
- a housing (39) being designed to take up an
actuator unit (36) for the actuation of the valve
needle (20),

wherein the inlet tube (12), the valve body shell (16)
and the housing (39) are formed as a one-piece part.

2. Injection valve (10) with an actuator unit (36) and a
valve assembly (11) according to claim 1, wherein
the actuator unit (36) is coupled to the valve assem-
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bly (11) in a manner that the valve assembly (11) is
operable by the actuator unit (36).
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